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Abstract

We have developed a laser Compton scattered gamma-ray source based on a 150-MeV racetrack microtron at Japan
Atomic Energy Agency. The microtron equipped with a photocathode RF gun accelerates a single bunch of electrons to
collide with a laser pulse from a Nd:YAG laser. We have employed laser pulse compression by stimulated Brillouin
scattering to obtain high-flux gamma-rays, > 10° ph/s. The gamma-ray source is a prototype of commercial machine for
nuclear security applications, non-destructive detection of nuclear material hidden in a ship cargo. Design and

performance of the gamma-ray source are presented.
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Figure 1: Conceptual design of the inspection system for
nuclear material.
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Racetrack Microtron

Figure 2: The 150-MeV racetrack microtron.
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Figure 3: Layout of laser Compton scattering.
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Figure 4: The laser system for y-ray generation
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Figure 5: Histogram of y-ray photon statistics obtained
from the direct method. The number of photons per shot
is (6.3 £ 1.5) x 10° ph/shot. The hatching area is a
histogram without the laser pulse injection as a
background signal.
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Figure 6: Conceptual design of a 1.7-MeV y-ray source
based on a 220-MeV racetrack microtron and a
frequency-doubled Nd:YAG laser

4. F&oH
WIBEICRELED 2 T RICBRAVN SN
W & IR CRIINT DV AT LAOFEREE B L
T, ¥4 7nu bha BN S Nd:YAG L—H—
AW L —W— a7 N oEELY o~ BRIR OB
HEEDTND, B L L —F—DEEEDKEL.,
SBS 2k 2 L —H — 3L X JEME N A 58 L.
1.2x10* phishot @ H > <R3 AT HK LI L=, 10 Hz
DIEHRRFC 1.2x10° phis BNELNLETH S, 5%
. L=V —EEBOT v L— R, BEWE Ok
WIEERMER R 2 TELTRBY ., EREOREIC
MR AN E ) N DR E B LTV D,
AWFZEIL, T 2T AU & AR 3 O — K1Y
et CUEBRL A i &EE) | BRERZLREED
72O OAIE - T e RN EEERET 2T e s T
L [~ XD E IR AN S AT ) O
FHEIZLDITbNTWVD,

SE X

[1] H.Ohgaki et al., Proc. 2010 IEEE Int.
Technologies for Homeland Security, 525 (2010).

[2] R.Hajimaetal., J. Nucl. Sci. Tech. 45, 441 (2008).

[3] T.Horietal., Proc. Part. Acc. Soc. Jpn (2013) (in Japanese)

[4] M. Kando et al., Proc. PAC-1999, 3702 (1999).

[5] R.Hajimaetal., Proc. IPAC-2011, 3663 (2011).

[6] I. Daito et al., Proc. IPAC-2012, 4124 (2012)

[7] 1. Daito et al., J. Plasma Fusion Res., 88, 553 (2012) (in
Japanese).

[8] M. Omer etal., Proc. IEEE-NSS-2011, 1627 (2011).

Conf. on

-398 -





